Stacking life of corrugated boxes in relation to box dimensions and combined board properties. Project 2695-2, report one : a preliminary report to Fourdrinier Kraft Board Institute, Inc. by Whitsitt, William J. & McKee, R. C. (Robert Charles)
Car/ J/nA -z
THE INSTITUTE OF PAPER CHEMISTRY, APPLETON, WISCONSIN
THE INSTITUTE OF PAPER CHEMISTRY
Appleton, Wisconsin
STACKING LIFE OF CORRUGATED BOXES IN RELATION TO





FOURDRINIER KRAFT BOARD INSTITUTE, INC.
January 30, 1968
THE INSTITUTE OF PAPER CHEMISTRY
Appleton, Wisconsin
STACKING LIFE OF CORRUGATED BOXES IN RELATION TO











DISCUSSION OF RESULTS 2
Box Stacking Life 2
Column Creep Life 6
LITERATURE CITED 9
_______ . . .
THE INSTITUTE OF PAPER CHEMISTRY
Appleton, Wisconsin
STACKING LIFE OF CORRUGATED BOXES IN RELATION TO
BOX DIMENSIONS AND COMBINED BOARD PROPERTIES
INTRODUCTION
In a past study for the Fourdrinier Kraft Board Institute, Inc., it
was found that there were large and significant differences in stacking life
between the box lots studied. At a constant applied load ratio, the box size
and construction giving the highest stacking life exceeded the performance of
the poorest box sample by a ratio of 30 or 40 to 1. In general, the differences
in stacking life appeared to depend, in part, on box dimensions and combined
board edgewise compression.
Because these results were unexpected, the FKBI authorized a supple-
mentary study of box and combined board stacking life to extend the previous
results to additional box constructions and sizes. The supplementary study was
initiated in 1967 and will be completed in 1968. This interim report briefly
summarizes the status of the work and results obtained to date.
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MATERIALS
Seven box constructions were selected for the study and five samples
have been received to date. The remaining two samples are expected to arrive
in the near future. The characteristics of the box samples received are tabulated
in Table I. As may be noted, there are two single-wall and three double-wall
constructions under test. The two boxes to be received will be made from 200-lb.
series C-flute and 350-lb. series B-flute board.
DISCUSSION OF RESULTS
BOX STACKING LIFE
The results obtained at 50% R.H. are tabulated in Table II and
graphically illustrated in Fig. 1. With the exception of a few tests in
progress at the lower load ratios, the tests are nearly complete on these five
box lots. As set forth in the proposal, the loads were selected in so far as
possible to limit test durations to about 100 days. In general, this objective
has been attained although tests were continued to longer durations in a few
instances.
As noted in Fig. 1, the 275- and 500-lb. series double-wall constructions
(Lots 71 and 12) gave materially shorter stacking lives than the other construc-
tions. In the case of the 500-lb. series boxes, it was observed that the broad
flap scorelines resulted in appreciable rolling of the scorelines at the top
and bottom. This is also indicated by the large deflection (1.60 inch) at
maximum load for this box. As a result of the "scoreline rolling," the side
walls of the box were forced to bow in and this may account, in part, for the
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commodity, etc. to restrain the inward bowing would be expected to result in
longer stacking lives.
In Fig. 1 it also may be noted that the load ratio vs. stacking life
relationship becomes curvilinear in most instances when tests are carried out
at the higher load ratios (shorter time durations). This behavior was previously
reported by Kellicutt and Landt (1). In metals, the change in curve slope is
generally attributed to a change in failure mechanism - i.e., from a ductile
to brittle fracture. These mechanisms would not be expected to account for the
change in curve shape for corrugated boxes. The question may be somewhat
academic because the interest in box behavior is centered on the longer time
durations; however, analysis of the data will require some consideration of the
curve shape.
In the near future it is planned to evaluate the stacking lives of
three of the box samples (Lots 2, 3, and 27) at 90% R.H. and 73°F. A load ratio
of 0.75 will be employed. These tests together with the evaluation of the two
box lots to be received should be complete by late spring.
COLUMN CREEP LIFE
The results to date are summarized in Table III and illustrated in
Fig. 2. It may be noted that these tests are nearing completion and it is
anticipated that all tests will be completed by early summer. In general,
the results follow much the same pattern as the results obtained in the first
phases. There are differences between lots; however, the differences have not










































































































































































































































































































































































































































































































































































































































































































































































































































1. Kellicutt, K. Q., and Landt, E. F., Fiber Containers 36, no. 9:28, 30,
35-6, 38 (Sept., 1951).
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